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PREFACE 

The  Division  of  Plant  Operations  has  been  operating  water  pollution 
control  plants,  since  the  Stratford  plant  {57-S-2)  went  into  operation  in  June  1958. 

Annual  reports  have  been  prepared  by  the  Division  at  the  end  of  each 
year  on  staffed  projects  which  have  been  in  operation  for  a  full  year.  Standardization 
of  the  annual  reports  facilitates  the  comparison  of  operating  data  for  the  various  projects 
operated  by  the  Division. 

The  first  summary  report  was  prepared  in  1963.   It  summarized  and 
compared  the  operating  data  from  6  primary  plants  and  21  secondary  plants  including 
one  total  oxidation  plant.   During  1964,  the  number  of  plants  increased  and  this  report 
summarizes  the  operation  of  9  primary  plants  and  29  secondary  plants  including  3 
total  oxidation  plants.   The  diversity  of  treatment  plants  has  permitted  a  comprehensive 
comparison  of  the  various  plants. 
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PLANTS  INCLUDED  IN  REPORT 
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GRIT  REMOVAL 


The  average  grit  removal  of  2.  56  cubic  feet  per  million  gallons  of  sewage  agreed  with 
that  experienced  during  1963. 

The  amount  of  grit  removed  at  23  of  the  33  plants  was  less  than  the  average  of  2.  56 
cubic  feet  per  million  gallons.   Some  of  the  plants  such  as  Espanola  received  very- 
large  amounts  of  grit.    Each  plant  has  not  been  analysed  to  determine  the  reasons  for 
large  amounts  of  grit.   In  addition  no  analyses  of  the  quality  of  the  grit  has  been 
perfoemd.   In  all  cases  the  material  settling  in  grit  removal  facilities  has  been 
considered  to  be  grit. 

The  amounts  reported  herein,  agree  with  those  reported  by  others  for  typical  treat- 
ment plants. 
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PLANT  LOADINGS 


HYDRAULIC 

The  flow  data  for  the  primary  plants  is  given  in  Table  No,  I  and  for  secondary 
plants  in  Table  No,  n. 

Table  No.  I  shows  that  the  Owen  Sound,  Belleville  and  Port  Arthur  plants  had 
an  average  daily  flow  greater  than  design  capacity.    These  three  plants  represent  38% 
of  our  primary  plants. 

The  Owen  Sound  plant  was  overloaded  50  percent  of  the  time,  and  had  a  maxi- 
mum daily  recorded  flow  144  percent  above  design  capacity. 

The  Belleville  plant  was  overloaded  95  percent  of  the  time  and  had  a  maximum 
daily  recorded  flow  171,  1  percent  above  design  capacity. 

The  Port  Arthur  plant  was  overloaded  67  percent  of  the  time  and  had  a 
maximum  daily  recorded  flow  100  percent  above  design  capacity. 

Table  No,  II  shows  that  the  Brampton-Chinguacousy,  Gait,  Lake  view,  Nepean 
Township  and  Sidney  Township  plants  had  an  average  daily  flow  greater  than  design 
capacity. 

The  Brampton-Chinguacousy  plant  was  overloaded  70  percent  of  the  time  and 
had  a  maximum  daily  recorded  flow  80  percent  above  design  capacity. 

The  Gait  plant  was  overloaded  50  percent  of  the  time  and  had  a  maximum  daily 
recorded  flow  58  percent  above  design  capacity. 

The  Lakevlew  plant  was  overloaded  87  percent  of  the  time  and  had  a  maximum 
daily  recorded  flow  70  percent  above  design  capacity. 

The  Nepean  Township  plant  was  overloaded  80  percent  of  the  time  and  had  a 
maximum  daily  recorded  flow  117  percent  above  design  capacity. 

The  Sidney  Township  plant  was  overloaded  100  percent  of  the  time  and  had  a 
maximum  daily  recorded  flow  230  percent  above  design  capacity. 

These  5  hydraulically  overloaded  plants  represent  17%  of  our  secondary  plants. 

Graph  No.  1  indicates  the  average  daily  flow  of  each  plant  during  1964  as  a 
percent  of  the  design  capacity. 

-  9 


CO 

E-i 


s 

o 
u 

o 

H 
E-t 

O 

Pk 

Pi 

w 

E-t 


U 

■ 

IS 


H 


CO 
Eh 


Pi 
< 

H 


III 


CO 

H 

9 

CO 

Q 

H 

O 

CO 

Q 

W 

Q 

W 

&< 

CO 

D 

iH 

CO 

Q 

t/3 

1 

CO 

L/J 

5* 

U 

\jj 

B 

)<-< 

Li  1 

\J  ' 

w  ) 

I' ) 

UJ 

1— 1 

I 

_J 

I 

,  1 

1 
1 

CO 

LO 

Li  } 

1 — 1 

CN 

1—4 
m 

[ — 

^  N 

00 

Cn 

o 

1 — 1 

1 

— ' 

CO 

CO 

CNJ 

LO 

0^ 

PQ 

CNJ 

CO 

CN 

LO 

ro 

Ph 

td 

l-M 

KJ 

fa 

s 

o 

!cT 

(~) 

r\ 

1 

\  1 

'w' 

1 '  J 

V  > 

!^ 

1 — I 

,  1 

\j ' 

v  N 

ro 

 1 

\< 

1 

,  1 

lO 

■—1 

1—4 

i " 

frl 

<: 

Q 

r ) 

1 — 1 

vD 

1 

00 

V  N 

CN 

rn 

ro 

" ; 

IS 

1 — ! 

t£l 

I  •  I 

_J 

1'  / 

U  1 

i  ^ 

Cli 

. 

1 
I 

00 

1— 

-K. 

TtI 

p-i 

1^ 



i 

Ph 

L.  ' 

CO 

t— 1 

Is" 

m 

w  J 

H 

rv; 

[VI 

Eh 

o 

Q 

t 

g 

I 

1 — 1 

1 
1 

1^ 

\ 

w 

1  C\ 

U  1 

CN 

Kp 
1°^ 

Em 

1 

rH 

to 

OA 

CN 



rr* 

Ijlj 
M-l 

1  1 

o 

rn 

•> 

I  1 

nn 

f— 1 

1 

ro 

Q 

pT) 

\Q 

lO 

lO 

(3 

,  1 

ro 

00 

,—1 

>H 

Ph 

1  1 

CN 

*  1 

 ' 

V  / 

w 

J— 1 

o 

M 

00 

u  1 

U  1 

\ '  1 

xl 

LO 

fiT 

I— 1 

1  r\ 

Ll  I 

 1 

Li  ) 

lO 

<; 

Q 

fa 

rH 

lO 

C5 

LO 

\ — ' 

\^ 

Q 

1— ^ 

lo 

Nil' 

\  / 

Q 

LO 

/-^ 

V— ' 

pq 

uJ 
r— 1 

V-/ 

Q 

fa 

o 

o 

rH 

i-i 

ro 

ro 

00 

RD 

l-H 

AM 

MH 

M 

IVI 

H 

)_| 

MH 

1— H 

MH 

Q 

1  1 

1 — 1 

Eh 

fa 

1 — 1 

l-M 

1  1 

I-H 

H 

m 

vj 

(-\ 

M 

IS 

Eh 

Ph 

Ph 

1—4 

Ph 

Eh 

1 — 1 

o 

H 

rV 
Mh 

1— 1 

l-M 

Pi 

I — ' 

o 

t-H 

MH 

O 

fa 

Eh 

fa 

o 

pq 

0^ 

fa 

CO 

C/3 


CO  O 
<C  H 
CO 

O  C4. 

S  Q 

H 

fa 

o 


OLno-sf^o-vfooooLni^crioo 
c\)rHfNicNr^f^r^iHOO>rocNio 

IT)         iH  rH  iH 


0) 

-p 

ro 

o 

CJ 

o 

!3 


+J 
o 


ai>i 

(UO 


o^oo^o^lzia)a)'X)o^-oOr^oo  mco 
.    .    .    .      ^    ......    .     .  . 


Q 
O 


00  CN  CM 


CNLDO'^OOtMO 


LDrooocNCTicrioor-criOOr^CDoo 
00'sj'O^»X)r--iHir)fN  roo>X) 

CN)  iH  >H  rH  iH 


ix)0>co^*oo.-ir^cricooocrin  >hoi 


H  o 


Q 

0 

ID 


OOOOOCDcMCN'NrrH-NfOO 

LncDcNiHCO(Tir--fMCM(Tioor-~ 

<sfrHOCMr\lrHLnO>rH  ^CgC\l"sf 


LD^cNOCnoroOOOr-Ovi;  oco 
c^^o^r^'*co^sl^^■H^^cOlX)  coo>' 


CM  CO   00  rH  CM 


LD 


CTi  00 


iH  i-H 


CN] 


Q 

H 

fa 

<; 

g 

Q 

Q 

0 

O 

O 

O 

u 

t-:] 

M 

fa 

CTiOLnrOLnroOCTiCNJO^OO 
OOOc^OCNVDOi-HCTir-OrvJiHCM 
^r^CDirir-fnoroCOOOLn'^'Nt' 


r-cNjO^r-oovDcTi'sfOOOoo  ovD! 
OLno^'XiLnc7>cNCNOOO(T>  rot^l 
c^Jc^Jr^oooor^cN'X)C^li^^^J'^^^  r-cN) 


00   CTi   'sf    CN  00 


rH  C\J  >H 


CN  CM 


00  >X) 


>H  rH  CN   rH  f-l  "H 


oo 


Pi 

fa  a 

Eh  C5 

fa   <C  H 

S   fa  W 

H  Pi  W 

Eh  O  Q 

fa  ^  S 

O  O  < 


O     I  LD 

o  CN 
I 


rT 

(M  O  CN 
CN]  UO 


UO 


O  00 

I 


I  o  ^ 

O  00  CN 

I 


I  UO  I  C3>  O  <^  O 
O  00  O  CM  "sf  rv3  o 

I  I  rH 


CN 


1 

O 
I 


i-^  CO 
H  CO  W 
<   <C  Q 

o  o 

(3^ 


fa 
o 


rHCTiO<X>CNr^CN'sf>X)t^CrirHC3N 
^H's^C3^COr--^sDOOOuOOOUD'XlCN] 
rH  ,H  .H 


COCNUO(TiCNIC3^rOrHUOCOC7^Cy>r-  0OI> 

cNjooooi^-s^oo-sTOOCT^^^i^'-ir-  uouo 

H  CM 


w 
o 

Pi  (-:] 

fa  H 

>  < 


o 

fa 


C5 


^OOUOOLD-NfOOOOooOO 

CNOCMV£)CMiH'sfrHOOOOrHOO"sf 


OOuOO"^CTi^OO>X)OOOOCN  Oro 

cocoa>rHuooooc7^cNCMr-iX)iH  "^"sr 
ocrioouooooor-r\iror^'^<^^  oorH 


rvj  ^  CM 


CM 


uo 


00  ^ 


00 


rH  rH 


CM 


§ 

Q 

H 

IS 

CO 

O 

o 

fa 

Q 

fa 

Lo  -sf  O  O  UO    o  o 

UOCMi^O  OOUO  OOCM  UOU^OOOO         5.  ^  ^ 

ou~)uor-rHCM>^OLnoocNuoocooouooi:-~oo(3>oo>^'^ocOrH'vO  ocm 


CN    CN  CM 


00 


UO  iH 


H^l    O  >H 


a. 


00   UO  OJ 


rH  "sf 


CO 

rH 

0) 

C! 

Eh  (U 

•H 

a 

rH 

■ri 

0 

0 

0 

g 

,H 

> 

a, 

>i 

r-H 

on 

u 

-p 

■p 

-p 

C 

ne 

15 

fd 

-H 

0 

in 

in 

Cn 

o 

-p 

O  -H 

(U 

CQ 

> 

-M 

G 

w 

(D 

-P  > 

-H 

c; 

0) 

+J 

H 

H 

■H 

w 

13 

CP 

w  w 

> 

0) 

fd 

cn 

e 

c 

rH 

rH 

rH 

•H 

CP 

+J 

!-t 

tr>  -p 

u 

(L) 

M 

Q) 

-P 

fd 

U 

u 

u 

U 

rH 

0 

-p 

0 

Qu 

u 

n3 

5h 

u 

:3 

0 

Q) 

fO 

Q) 

•H 

fO 

rd 

O 

(U 

0 

iH 

PQ 

CQ 

O 

fa 

o 

O 

!2; 

O 

rH 

rH 

rH 

fa 

(U 

0) 

rH 

c: 

rH 

u 

•H 

o 

o 

rH 

rH 

nca 

m 

O 

O 

C 

0 

o 

o 

0 

0 

(U 

^-^ 

-p 

e 

o 

-p 

-p 

-p 

rG 

CJ 

fd 

u 

u 

Q) 

u 

6 

sh 

0 

0 

U 

•H 

•H 

-p 

CL, 

Ck 

Pi 

CO 

CO 

rH 
rH 

•H 
> 


r-H  -P 

•H  -H  fd 


11 


AVERAGE  DAILY  FLOW  AS 
PERCENT    OF    DESIGN  FLOW 

GRAPH  2 


BIOCHEMICAL  OXYGEN  DEMAND 

Graph  No,  3  indicates  BOD  loadings  as  a  percent  of  design  in  descending  order 
for  both  primary  and  secondary  plants. 

It  can  be  seen  that  none  of  the  primary  plants  is  overloaded  in  BOD,  but  that 
seven  or  25  percent  of  the  secondary  plants  receive  BOD  loadings  in  excess  of 
design, 

SUSPENDED  SOLIDS 

Graph  No,  4  indicates  SS  loadings  as  a  percent  of  design  in  descending  order 
for  both  primary  and  secondary  plants. 

It  can  be  seen  that  Belleville  receives  SS  loads  greatly  in  excess  of  design 
and  that  the  Port  Arthur  SS  loading  is  at  design. 

It  can  be  seen  that  again  seven  or  25  percent  of  the  secondary  plants  receive 
SS  loadings  in  excess  of  design. 
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B.O.D.  LOADINGS  AS 
PERCENT    OF  DESIGN 

GRAPH  3 
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S.S.    LOADINGS  AS 
PERCENT    OF  DESIGN 

GRAPH  4 


PRIMARY  PLANTS 


OVERALL  LOADINGS 

A  comparison  of  the  graphs  for  flow,  BOD  and  SS  shows  that  the  following 
plants  are  overloaded: 

PRIMARY 

Belleville  --         This  plant  has  a  very  serious  hydraulic  overloading  coupled  with 

an  extremely  high  SS  load.    The  BOD  loading  is  approaching  design. 

Port  Arthur  -       This  plant  is  at  design  capacity  under  all  three  criteria. 

Owen  Sound  -       The  Owen  Sound  plant  is  at  capacity  from  a  hydraulic  and  SS  aspect 
but  its  BOD  load  is  only  50  percent  of  design, 

SECONDARY 


Sidney  Township-  This  plant  has  a  very  serious  hydraulic  overloading  coupled  with  a 
high  SS  loading.    The  BOD  loading  is  relatively  light. 

Lakeview  -  This  plant  is  very  seriously  overloaded  under  all  three  criteria. 

Brampton  -         This  plant  is  hydraulically  overloaded  and  has  excessive  BOD  and 
SS  loadings.   The  BOD  and  SS  loadings  can  best  be  described  as 
fantastically  high. 
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REMOVAL  EFFICIENCY 


Table  No.  Ill  is  a  summary  of  the  1964  sampling  results  for  all  plants  having  an 
annual  report. 

PRIMARY  PLANT  REMOVALS 

The  concentrations  of  BOD  and  suspended  solids  of  raw  sewage  and  final 
effluent  for  all  primary  plants  are  shown  onlkble  in  and  Graph  5  .    The  average 
removal  obtained  was  47  percent  for  BOD  and  62  percent  for  suspended  solids 
compared  to  45  and.  64  percent  for  1963.    These  efficiencies  are  above  normally 
anticipated  values  of  25  to  35  percent  for  BOD  and  50  to  60  percent  for  suspended 
solids. 

The  lowest  efficiency  of  BOD  removal  was  experienced  at  Point  Edward 
(34%)  and  the  highest  at  Belleville  (62%).    The  lowest  efficiency  of  suspended 
solids  removal  was  noted  at  Fort  Erie  (39%)  and  the  highest  at  Point  Edward  (78%). 

The  average  reduction  of  BOD  and  suspended  solids  at  secondary  plants 
was  92  and  90  percent  respectively.   This  is  consistent  with  results  experienced 
by  others  and  agrees  with  those  noted  for  1963. 
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BIOCHEMICAL    OXYGEN  DEMAND 
AND   SUSPENDED    SOLIDS  REMOVALS 


GRAPH 
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BIOCHEMICAL    OXYGEN  DEMAND 


0 


AERATION  TANK  PERFORMANCE 


The  loading  applied  to  the  aeration  sections  of  the  treatment  plants  is  shown  on 
Graph  8  .    The  aeration  sections  of  three  plants  (Brampton,  Lakeview  and  Waterloo) 
were  loaded  beyond  the  50  pounds  of  BOD,  per  100  pounds  of  mixed  liquor  suspended 
solids  figure.   Expansion  of  all  three  of  these  plants  is  presently  being  planned  or 
under  construction. 

Most  of  the  plants  experienced  loadings  on  the  aeration  section  below  the  ratio  of 
20  and  as  a  result  more  air  was  used  than  is  theoretically  required  for  the  amount  of 
BOD  reduced.    This  is  shown  on  Graph  9  . 
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CHLORINATION 


The  chlorine  dosages  experienced  at  various  plants  are  shown  in  Table  V  and 
Graph  10  . 

In  general  the  actual  dosages  agreed  with  those  suggested  in  the  WPCP  Manual  of 
Practise  No.  8,   However,  very  high  dosages  were  experienced  at  Fort  William, 
Point  Edward  and  Trenton.   The  dosage  at  Point  Edward  was  high  as  a  result  of 
low  flows  and  the  difficulty  of  maintaining  a  chlorine  dosage  matched  to  the  low 
flow. 
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DIGESTER  OPERATION 

As  can  be  seen  from  the  tables  and  graphs  pertaining  to  digester  operation, 
limited  data  is  available.   Much  of  the  data  provided  is  questionable  with  regard  to 
its  accuracy,  partly  due  to  the  infrequent  sampling  and  partly  due  to  probable 
inaccuracies  in  meters. 

Of  the  thirty  plants  utilizing  digestion  facilities  only  two  provided  all  of 
the  information  required  for  a  proper  analysis  of  the  performance.   With  re- 
gard to  solids  measurements,  it  was  possible  to  obtain  material  balances  (with- 
in 10  percent)  on  only  six  installations.   This  makes  it  difficult  to  place  much 
confidence  in  the  loading  figures  determined  from  the  information  supplied. 

As  indicated  on  Graph.  12  none  of  the  digestion  systems  were  designed  for 
loadings  in  excess  of  those  recommended  in  the  WPCF  Manual  No.  8  although  the 
actual  loadings  on  the  Owen  Sound,  Brampton  and  Brantford  digesters  were  above 
this.   In  addition  the  design  loadings  on  the  primary  digesters  were  in  excess  of 
the  manuals  recommendation  at  Brampton,  Kitchener  and  Lake  view  and  the  actual 
loadings  were  in  excess  of  these  recommendations  at  Owen  Sound,  Brampton, 
Brantford,  Kitchener  and  Lakeview. 

The  effect  of  digester  loading  on  digestion  is  shown  on  Graph.  13  .  This 
graph  is  not  complete  in  that  only  seven  plants  are  shown  and  this  reflects  tfee 
lack  of  information  available.   However,  with  the  exception  of  the  Point  Edward 
unit  it  is  indicated  that  the  volatile  content  of  the  digested  sludge  increased  with 
an  increase  in  the  load  on.  the  digester.   It  is  noted  in  the  WPCF  Manual  No.  9 
that  a  well  digested  sludge  should  have  a  volatile  content  of  approximately  50 
percent  or  less.   Based  on  this  criteria  and  the  loadings  experienced  at  Kitchener, 
Lakeview  and  Brantford;  a  well  digested  sludge  was  not  produced  at  these  plants. 


Although  the  loading  at  Point  Edward  was  not  high  the  volatile  content  of 
the  raw  sludge  was  above  normal  and  this  may  in  part  account  for  the  high 
volatile  content  of  the  digested  sludge.   Also,  the  temperature  maintained  at  the 
digester  and  the  amount  of  mixing  employed  should  be  reviewed. 

In  general  it  is  necessary  to  review  the  sampling  program  and  the 
metering  associated  with  the  digestion  process  at  the  various  plants  if  reliable 
information  is  to  be  obtained. 
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VACUUM  FILTRATION 


During  1964,  the  OWRC  operated  8  filters  at  6  of  its  plants.   The  types  of  sludge 
filtered  at  these  installation  was  varied  as  shown  in  the  table  below: 

Project  Design  Flow  No.  of  Tjrpe  of         Filter  Area  Filter 

MOD  Filters  Sludge  Sq.  Ft.  Media 


Brantford 
Gait 

Kitchener 
Preston 
S.  S.  Marie 
Waterloo 


12.  5 
5.0 

13.  5 
1.  8 
8.0 
4.0 


P-A-D 
P-A-D 

P-A-D 
P-A-R 
P-R 
P-A-R 


700 
380 

500 
250 
400 
300 


Coil  Springs 

Plastic  Cloth 
Media 

Coil  Springs 
Coil  Springs 
Coil  Springs 
Coil  Springs 


P  -  Primary 

A  --  Waste  Activated  sludge 
D  -  Digested 
R  -  Raw 

All  of  the  stainless  steel  coil  spring  filters  were  manufactured  by  Komline- 
Sanderson  Limited.    The  filter  at  Gait  is  fitted  with  various  plastic  cloth  media. 


CHEMICAL  DOSAGES 

Graph  No.  14   indicates  the  dosages  of  lime  and  ferric  chloride  as  percent 
by  weight  of  dry  solids  filtered, 
PRESTON 

The  chemical  dosages  at  Preston  show  a  wider,  but  generally  lower  range 
than  values  given  in  the  FSIWA  Manual  #8.    The  yearly  average  of  both  lime  and  ferric 
chloride  are  quife  low  and  is  indicative  of  the  excellent  filter  results. 
WATERLOO 

The  chemical  dosages  at  Waterloo  show  a  wider  range  than  values  given  in  the 
FSIWA  Manual  #8.    The  average  annual  dosage  of  ferric  chloride  is  close  to  the  range,  but 
the  lime  dosage  is  well  above  normally  accepted  values. 
BRANTFORD 

The  chemical  dosages  at  Brantford  vary  over  a  very  small  range  indicating 
that  the  quality  of  the  sludge  is  quite  consistent.   The  average  lime  dosage  was  slightly 
over  the  range  of  values  according  to  the  FSIWA  Manual  #8. 
GALT 

The  chemical  dosages  at  Gait  show  the  widest  range  of  all  the  plants  and  the 
average  annual  values  were  well  above  the  normally  accepted  values.   Operation  of  the' 
Gait  vacuum  filter  as  indicated  by  the  chemical  dosages  was  very  difficult.  Many 
different  types  of  filter  cloths  were  tried  in  an  attempt  to  normalize  the  filtering  process. 
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KITCHENER 

The  chemical  dosages  at  Katchener  varied  over  a  wide  range  and  the 
average  annual  chemical  dosages  were  extremely  high. 

The  operation  of  the  vacuum  filters  became  extremely  difficult  when  the 
change  from  primaiy  digested  to  secondary  digested  was  made. 
SAULT  STE.  MARIE 

Chemical  dosages  improved  during  the  year  for  the  Sault  Ste.  Marie  filters. 
Although  the  dosages  varied  over  a  wider  range  than  is  normally  expected  the  average 
annual  dosages  fell  within  acceptable  values. 

YIELDS 

The  filter  yields  at  each  of  the  plants  are  shown  on  Graph  No.    15    .  Each 
of  the  plants  filtering  undigested  sludge  obtained  yields. within  the  range  given  in  the 
FSIWA  Manual  #8,  witli  the  exception  of  Preston  which  gave  exceptionally  good  yields. 
The  excellent  yield  from  the  Preston  filter  is  undoubtably  due  to  the  heavy  nature  of 
the  sewage  solids  which  are  quite  high  in  starch. 

The  three  plants  filtering  digested  sludge  all  obtained  yields  much  below 
the  expected  ranges  in  spite  of  having  feed  solids  of  normal  consistency.  An 
investigation  into  the  reasons  for  these  low  filter  yields  will  be  initiated. 
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OPERATING  COSTS 

The  total  costs  of  the  sludge  filtering  and  disposal  operations  and  the  cost 
on  a  per  ton  basis  are  indicated  in  Table  VlII  . 

The  cost  of  filtering  sludge  varied  from  $5,  00  per  ton  at  Sault  Ste.  Marie 
to  $20.  54  per  ton  at  Gait.    Costs  for  labour,  electricity  and  maintenance  have  been 
somewhat  arbitrarily  determined  becuase  of  the  difficulty  of  determining  exact  costs 
for  all  of  the  ancilliary  equipment. 
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VACUUM  FILTRATION 
CHEMICAL    DOSAGES  -  %  DRY  WEIGHT 

GRAPH  14 


TONS   OF    DRY    SOLIDS  FILTERED 
1964 

GRAPH  15 
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OPERATING  COSTS 

The  total  costs  of  operating  sewage  treatment  plants  as  used  in  this 
report  are  those  involving  the  payroll  of  staff  employed  at  the  plants,  fuel,  power, 
chemicals,  general  supplies,  equipment,  repair  and  maintenance,  sundry  and 
water.   The  cost  of  head  office  supervision,  including  travel,  accounting,  purchasing 
and  inspection  is  not  included  in  the  operating  costs  shown  for  each  project. 

An  explanation  of  items  included  in  each  of  the  categories  of  the  operating 
costs  is  as  follows: 

1.  Payroll     -     Regular  operators'  salaries  including  pension  and  Workmen's 

Compensation  payments. 

Casual  payroll  -  Salaries  of  labour  employed  on  a  temporary  or 
part-time  basis  in  time  of  staff  shortage  or  for  part-time  work. 
Workmen' s  Compensation  payments  are  also  included. 

2.  .Fuel         ~     Includes  fuel  oil,  natural  gas,  and/or  propane  used  for  heating. 

3.  Power      -     Includes  hydro  electric  power  and  natural  gas,  gasoline,  diesel 

oil  if  used  for  power  generator, 

4.  Chemicals  -    Includes  chlorine,  feiTic  chloride,  hydrated  lime,  pickle  liquor, 

alum,  sodium  hypochloride,  odour  control  chemicals,  activated 
carbon,  sodium  chloride,  pipe  cleaning  materials  (where 
applicable) . 

5.  General  Supplies  -  Includes  laboratory  reagents,  laboratory  equipment  replace- 

ment, cleaning  materials,  lubricants,  stationery,  uniforms,  light 
bulbs,  instrument  charts,  books. 

6.  Equipment  -    Includes  equipment  to  be  used  in  the  treatment  process,  laboratory, 

building  and  grounds  and  small  tools. 
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7.  Maintenance  -  Includes  goods  and  services  (with  the  exception  of  OWRC  staff) 

used  in  repairing  and  maintaining  process,  electrical  and 
building  equipmentj  inspections,  packing,  paint,  etc, 

8.  Sundry         -  Includes  express  charges,  telephone,  telemetering,  stamps,  sludge 

haulage,  etc. 

9.  Water  -  Includes  all  charges  for  water, 

10.  Travel  -  Includes  operators'  travel  to  local  hardware  stores,  railroad 

station,  conferences,  conventions,  etc.    The  cost  of  accommodation 
and  meals  associated  with  conferences  and  conventions  is  also 
included. 

The  major  contributor  to  the  cost  of  operation  was  payroll.   On  primary 
treatment  plants  the  payroll  costs  averaged  42. 1  percent  of  the  total  operating  costs 
and  ranged  from  a  low  of  32  percent  at  Trenton  to  a  high  of  57  percent  at  Fort  William. 

On  secondary  treatment  plants  the  payroll  costs  averaged  45.  2  percent  of 
the  total  operating  costs  and.  ranged  from  a  low  of  25  percent  at  Lake  view  to  a  high  of 
62  percent  at  Brantford. 
POWER  COSTS 

The  cost  of  power  as  a  percent  of  total  operating  costs  and  on  a  per  million 
gallon  basis  is  shown  on  Tables  XI  and  /CIL 

Power  costs  for  primary  treatment  plants  varied  from  11  to  20  percent  and 
averaged  15,4  percent.   Power  costs  for  secondary  plants  varied  from  6  to  40  percent 
and  averaged  17.  2  percent. 

Power  costs  per  million  gallons  treated  are  shown  on  Graph  No.  19    .  The 
graph  shows  a  very  wide  range  due  to  differences  in  pumping,  vacuum  filtration  and 
flows  in  the  smaller  plants,  but  stabilizes  somewhat  in  the  larger  adequately  loaded 
plants. 


The  Barlington  SkyiA/ay  plant  shows  an  extremely  high  power  cost  because 
it  is  underloaded,  has  an  inplant  pumping  station  and  is  designed  to  operate  now  as  a 
total  oxidation  plant,  but  eventually  to  change  to  a  large  conventional  plant. 

The  Waterloo  plant  shows  a  high  power  consumption  because  of  the  extremely 
high  BOD  and  SS  loads  and  the  continual  operation  of  the  vacuum  filter. 
MAINTENANCE  COSTS 

The  cost  of  maintenance  as  a  percent  of  total  operating  costs  and  on  a  per 
million  gallon  basis  is  shown  on  Tables  XI  and  XIL 

Maintenance  costs  for  primary  treatment  plants  varied  from  4  to  23  percent 
and  averaged  9.  6  percent.    Maintenance  costs  for  secondary  treatment  plants  varied 
from  6  to  22  percent  and  averaged  11.  6  percent. 

Maintenance  costs  per  million  gallons  treated  are  shown  on  Graph  20. 
The  graph  shows  a  very  wide  range  due  to  differences  in  flows,  amount  of  equipment  and 
age  of  the  plant,  but  stabili  zes  somewhat  in  the  larger  adequately  loaded  plants. 

The  Burlington  Skyway  plant  shows  an  extremely  high  maintenance  cost; 
because  of  the  large  amount  of  equipment  and  the  low  flows, 
SLUDGE  DISPOSAL 

The  cost  of  disposal  as  a  percent  of  total  operating  costs  and  on  a  per  million 
gallon  basis  is  shown  on  Tables  XI  and  XII. 

Sludge  disposal  costs  for  primary  treatment  varied  from  1  to  13  percent  and 
averaged  5,  2  percent  of  total  operating  costs,   kludge  disposal  costs  for  secondary 
treatment  varied  from  3  to  39  peicent.  and  aveiage  :12,  8  percent. 

Some  plants  showed  nil  sludge  disposal  costs  for  the  following  reasons: 
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1,  Initial  year  of  operation  and  no  sludge  to  be  disposed  of, 

2,  Sludge  drying  beds  or  lagoons  and  removal  by  plant  staff  or  public. 

3,  Removal  at  no  cost  by  municipality » 

The  highest  sludge  hauling  costs  occurred  at  the  Lakeview  plant  where  the  large 
volumes  of  sludge  and  the  necessity  to  haul  it  longdistance s made  the  hauling  costs 
extremely  high.   All  plants  with  vacuum  filters  will  show  an  artificially  low  disposal 
cost  because  sludge  is  thickened  prior  to  disposal. 
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OPERATING  STAFF 


During  1964,  the  Commission's  9  primary  plants  and  29  secondary  treatment 
plants  were  operated  by  a  total  of  165.  5  permanent  employees  and  the  equivalent  of 
7.  5  casual  employees. 

There  were  13  different  classifications  in  effect  as  follows: 

8  Superintendents 

1  Assistant  Superintendent' 
18  Chief  Operators 

6  Foreman 

9  Plant  Mechanics 

3  Plant  Electricians 

2  Laboratory  Technicians 
2  Filter  Operator 

7  Senior  Operators 

94  Operators  (Trenton  &  Sidney  Twp.  share  1  operator) 
7  Groundskeeper  -  Janitors 
1  Clerk 
7.  5  Casual  laborers 

165,  5  TOTAL 

Seven  of  the  38  plants  were  staffed  with  only  one  man.   The  largest  staff  was 
22.  5  men  at  the  Brantford  plant. 

As  indicated  in  Graph    21    most  of  the  primary  plants  were  staffed  by  about  1 
man  per  million  gallons  of  capacity. 

The  very  small  secondary  plants,  generally  about  a  third  of  a  million  capacity, 
have  one  operator  .   Depending  on  local  circumstances  plants  in  the  size  range  from  0.  3 
to  1  mgd  are  staffed  with  2  operators. 
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The  larger  plants  above  a  capacity  of  1  mgd  are  staffed  with  between  2„  5 
and  1.  5  men  per  MGD  treatment  capacity. 

The  Markham  Village  plant  shows  the  highest  staff  complement  on  a  men 
per  mgd  basis,  because  there  are  two  operators  and  the  plant  only  has  a  capacity  of 
0,  334  mgd.    There  are  2  pumping  manholes  and  1  large  on  site  pumping  station 
associated  with  this  project. 

The  Richmond  Hill  and  Simcoe  projects  show  a  generally  higher  staff 
complement beoajise  the  Richmond  Hill  project  consists  of  3  plants  side  by  side  and 
the  Simcoe  project  2  plants  side  by  side. 
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OPERATING  STAFF 
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SUMMARY 


The  purpose  of  this  summary  report  is  to  compare  a  large  number  of  individual 
plants  operated  by  the  Ontario  Water  Resources  Commission  and  to  reach  some  con- 
clusions by  comparing  the  plants  under  different  categories. 

It  is  most  difficult  to  make  a  summary  of  a  summary  and  arrive  at  many  meaning- 
ful conclusions.    The  widely  different  designs  of  the  many  plants  provided  the  opportunity 
of  encompassing  the  whole  sewage  treatment  field  but  there  is  the  distinct  disadvantage  in 
not  being  able  to  compare  plants  under  similar  operating  conditions. 

Some  of  the  categories  studied  revealed  meaningful  results  because  of  the  relative 
accuracy  of  the  available  data.   Information  on  flows  and  operating  costs  are  examples. 

Generally  most  of  the  comparisons  indicate  wide  ranges  of  values  which  can  only 
suggest  further  study  on  those  plants  which  are  greatly  different  from  the  average.  The 
lack  of  accurate  information  on  digestion  makes  any  conclusions  impossible. 

In  spite  of  the  many  faults  and  ommissions  revealed,  a  summary  such  as  this  is 
invaluable  in  assessing  the  actual  operation  of  a  large  number  of  different  plants.  The 
fact  that  inaccuracies  and  ommissions  can  be  revealed  in  this  report  is  a  justification 
in  itself  for  producing  such  a  report.    It  is  only  in  this  way  that  efforts  can  be  directed 
toward  improving  the  information  available  from  individual  plants  so  that  efficient 
operation  of  the  plants  can  be  maximized  and  future  summary  reports  can  be  made  more 
meaningful  and  informative. 
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